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Introduction
Stonehenge, a Late Neolithic-Early Bronze Age monument in Wiltshire, southern England, was constructed in five stages between around 3000 BC and 1500 BC (Darvill et al. 2012) . The first stage consisted of a circular ditch enclosing pits thought to have held posts or standing stones, of which the best known are the 56 Aubrey Holes. These are now believed to have held a circle of small standing stones, specifically 'bluestones' from Wales (Parker Pearson et al. 2009: 31-33) . In its second stage, Stonehenge took on the form in which it is recognisable today with its 'sarsen' circle and horseshoe array of five sarsen 'trilithons', surrounding the rearranged bluestones.
Starting in 2003, the Stonehenge Riverside Project explored the theory that
Stonehenge was built in stone for the ancestors, whereas timber circles and other wooden structures were made for the living (Parker Pearson & Ramilisonina 1998 ).
Stonehenge has long been known to contain prehistoric burials (Hawley 1921) . Most were undated, so a priority for the project was to establish whether, when and in what ways these dead were associated with the monument. Until excavation in 2008, most of the recovered human remains remained inaccessible for scientific research, having been reburied at Stonehenge in 1935 (Young 1935 ).
Stonehenge's human remains
As reported in a previous issue (Antiquity 83), radiocarbon dating of museum specimens of human bone from Stonehenge ( Figure 1 ) reveals that they date from the third millennium BC (Late Neolithic) to the first millennium AD (Pitts et al. 2002; Hamilton et al. 2007; Parker Pearson et al. 2009; Parker Pearson & Cox Willis 2011) .
Most of the human remains from Stonehenge were cremated, the excavated sample being recovered largely as cremation deposits by William Hawley between 1920 and1926. Of these cremated bones, the larger components recognised and handcollected by Hawley were later re-buried, unanalysed, in Aubrey Hole 7 in 1935 (Young 1935: 20-21) . This material was re-excavated in 2008 by the Stonehenge Young recorded that four sandbags of bones were brought to the site for reburial in 1935.On re-excavation in 2008, the remains formed an undifferentiated layer at the base of Aubrey Hole 7 (Figure 3 ). Consequently it was not possible to distinguish visually either the four sandbag-fuls or the original 59 cremation deposits, or to relate the remains to the grave or pyre goods. The remains were re-excavated by spit (50mm) and by grid (50mm x 50mm) to allow the formation process to be studied through osteological analysis. However, the distribution of discrete skeletal elements (e.g. occipital bones, internal auditory meatus [IAM] ) deriving from different individuals showed no spatial patterning. This suggests that the remains were thoroughly co-mingled on deposition rather than having been packed separately by context as individual burials. The discovery of this grave beside Aubrey Hole 7, in an area already excavated during the 1920s, provides a reminder that Hawley's methods were not particularly thorough (McKinley 1995: 451-55; Pitts 2001: 116-21 ). An idea of these is provided by a diary entry for 25 March 1920: 'We sieved the cremated bones [from AH9], keeping the larger ones and casting away the sifted remnant after thoroughly searching' (Hawley 1920: 73) . The deposits of bone that Hawley found varied from scattered fragments to the remains of burials; during excavation of Causeway crater 2 on 7 November 1922 he noted that: 'There were odd pieces of cremated bone met with occasionally and at one spot about a handful in a small mass ' (Hawley 1922: 129) . We cannot rule out the possibility that some of these remains might be multiple The MNI of five immature individuals represented in the assemblage was established by looking for the most frequently occurring duplicate elements, and noting obvious age-related differences in bone growth and development. There was no duplication of skeletal elements within any of the sub-adult age categories, so only one individual is represented from each (Table 1) . Shrinkage was taken into consideration in determining broad age ranges but more precise determinations of age-at-death were not possible owing to the fragmented nature of the cremated bones (see McKinley 1997: 131) .
<TABLE 1>
An MNI of seven adults was identified from fragments of two pubic symphyses and nine auricular surfaces (left and right hips, Table 1 ). The former indicate individuals aged 15-24 years (Suchey & Brooks 1990 ) and the latter individuals aged between 25 and 49 years of age (Lovejoy et al. 1985) .
Some form of intervertebral disc disease (IVDD) was noted in five cervical, six thoracic, three lumbar and one sacral vertebra (from one or more individuals), all exhibiting osteophytosis along the body surface margins suggesting mature or older adults. A fragment of molar tooth root showing severe occlusal wear (down to the tooth root) provides further evidence for an older adult.
The total MNI of 26 is considerably less than might be expected from Analysis of ages reveals a high ratio (4.2:1) of adults (n=21) to sub-adults amongst the 26 MNI. Because of the smaller sizes of the elements, sub-adult cremated bone fragments are usually more easily recognised, and should thus be well-identified against the mass of fragmented adult bones. However, very few sub-adult bone fragments were recovered from the re-buried assemblage from Aubrey Hole 7. The original ratio of adults to sub-adults in Hawley's 59 deposits is likely to have been much higher.
The ratio of adults to sub-adults among Stonehenge's cremation deposits does not follow expected mortality curves for pre-industrial populations (Chamberlain 2006) , where ratios of adults to sub-adults can be estimated around 2.3:1 (Lewis 2006: 22) . The Aubrey Hole 7 ratio is also much higher than recorded for British earlier Neolithic burials of the 4th millennium BC in southern Britain, where the average ratio is 2.8:1 (Smith & Brickley 2009: 87-90) . Thus there may have been a preference for adults to be buried at Stonehenge as opposed to juveniles, children or infants.
Sex of the individuals in Aubrey Hole 7
Forensic and archaeological advances in analysing non-cremated and cremated IAMs have produced reliable techniques for determining sex by measuring the lateral angle of the internal acoustic canal (Wahl & Graw 2001; Lynnerup et al. 2005; Norén et al. 2005 ). This was achieved by taking measurements from CT scans of each of the 24 right and 16 left IAMs from Aubrey Hole 7 (Figure 7) . The results from the lateral angles reveal nine males and 14 females (three are undeterminable). There are potentially some sub-adult IAMs within this assemblage, so these CT-scan results are considered to provide a count for the entire assemblage, not just for adults. Biological sex was also determined from the 21 adult occipital bones: nine are identified as male, and five as female. Given the small sample size, it is not possible to say more than that numbers of males and females were roughly equal.
Pathology
The most commonly occurring pathology is intervertebral disc disease (IVDD), resulting in changes to the spinal column. Many vertebral bodies exhibit mild to moderate osteophytosis (new bone growth) around their margins, and Schmorl's nodes (indentations) on their surfaces (Rogers & Waldron 1995: 20-31) . Also noted were changes to the neck of a femur and to the intercondylar ridge of a distal femur, linked to osteoarthritis affecting the synovial joints. These changes are most often the result of advanced age but can also derive from occupation, genetic disposition and highly calorific diet (Roberts & Cox 2003: 32) .
Periostitis, a non-specific disease affecting the periosteum (connective tissue on the surface of the bones) that results in new bone growth, was noted on fragments of a clavicle, a fibula, a radius and a tibia. Periostitis can be caused by injury, chronic infection or over-use of a particular body part.
The distal fifth of a left femur has a defect in the popliteal fossa on the back of the bone just above the femoral condyles (Figure 8 ), likely to result from the pulsatile pressure caused by an aneurysm of the popliteal artery (a widening of the femoral artery where it passes through the popliteal fossa). This condition is rare in women but occurs among 1% of men aged 65-80, and was common in the eighteenth and nineteenth centuries among horsemen, coachmen, and young men in physically demanding jobs (Suy 2006) . This is the first recorded palaeopathological case of an aneurysm of the popliteal artery from any archaeological assemblage. 
Radiocarbon dating
Although the internal auditory meati provided the largest MNI from Aubrey Hole 7, it was decided to select the occipital bones for destructive sampling for radiocarbon dating because of the greater potential of the complexstructure of the IAMs to yield future insights into the lives of these individuals buried at Stonehenge. Twenty-one adult/probable adult occipital bone fragments were dated (one was omitted), along with three sub-adult bone fragments (the foetus and infant bone fragments were omitted because they would have been entirely destroyed by sampling). All samples were submitted to the Oxford Radiocarbon Accelerator Unit (ORAU) and samples from six of the 21 adults dated at Oxford were also dated at the Scottish Universities Environmental Research Centre (SUERC) as part of a quality assurance programme.
Five of the six replicate measurements are statistically consistent (Table 2) This has been excluded from this study because it was found immediately below the turf in soil that may not be from Stonehenge (the turf was laid some 20-25 years ago, and may incorporate topsoil from nearby).
The radiocarbon dates from all dated human remains group between 3100 and 2600 cal BC (Figure 9 ), except for one cremation-related deposit dating to 2570-2360 cal BC (context 3893; OxA-17958) and the Beaker-age inhumation burial (Evans 1984) dating to 2400-2140 cal BC (Cleal et al. 1995: 532-3) . The measurements are not, however, statistically consistent (T'= 1339.4; ν=38.7; T'(5%)= 26; Ward & Wilson 1978) , so they represent more than one burial episode. (Stuiver and Reimer 1993) .
Chronological modelling
Bayesian statistical modelling was employed because these radiocarbon dates all come from the same site (Buck et al. 1992; Bayliss et al. 2007) . A standard approach to modelling, when dealing with chronological outliers such as ditch context 3893, would be to eliminate them manually from the analysis. This was considered an unsuitable method to apply to this assemblage because the late cremation-related deposits (including burials) in the ditch -'small and insignificant little collections' such as the Beaker-age cremated remains from context 3893 -appear to be underrepresented or entirely missing from the Aubrey Hole 7 sample. Therefore the chronological outliers from Hawley's ditch contexts are of great significance, especially for the cemetery's end-date.
More useful are trapezoidal models for phases of activity (Lee & Bronk Ramsey 2013) in situations where we expect activity to follow the pattern of a gradual increase, then a period of constant activity, and finally a gradual decrease, unlike the assumptions of a uniform model (Buck et al. 1992) . The model shown in Figure 10 utilises the trapezoid model of Karlsberg (2006) 
Conclusion
Our research shows that Stonehenge was used as a cremation cemetery for mostly adult men and women for around five centuries, during and between its first two main stages of construction. In its first stage, many burials were placed within and beside the Aubrey Holes. As these are believed to have contained bluestones, there seems to have been a direct relationship between particular deceased individuals and standing stones.
Human remains continued to be buried during and after Stonehenge's second stage, demonstrating its continuing association with the dead. However, most of these later burials appear to have been placed in the ditch around the monument's periphery, leaving the stones, now grouped in the centre of the site, distant from human remains.
Stonehenge changed from being a stone circle for specific dead linked to particular stones, to one more diffusely associated with the collectivity of increasingly long-dead ancestors buried there. This is consistent with the interpretation of Stonehenge's stage two as a domain of the eternal ancestors, metaphorically embodied in stone (Parker Pearson & Ramilisonina 1998; Parker Pearson 2012) .
Note: The calibrated date ranges for the radiocarbon samples were calculated using the maximum intercept method (Stuiver and Reimer 1986) , and are quoted with end points rounded outwards to ten years or five years if the error is <25 years. The probability distributions of the calibrated dates, calculated using the probability method (Stuiver and Reimer 1993) severe dental wear to tooth root *Since there was no duplication of bones within the sub-adult categories, it is assumed that there is only one individual from each sub-adult age range. 
